Enhancement of adriamycin toxicity by iron chelates is not a free radical mechanism.
The possible involvement of metal ions and free radicals in the cytotoxic mechanism of Adriamycin (ADR) was investigated, using a model system of Escherichia coli cells. It is shown that E. coli mediated the production of free radicals under anaerobic (ADR-semiquinone) and aerobic (superoxide) conditions. ADR-induced loss of colony-forming ability was enhanced by the addition of iron (Fe) chelates. These observations suggested that a Fenton-type free radical mechanism was responsible for ADR toxicity. However, the mortality rate was essentially unchanged by the exclusion of oxygen. It was also unaffected by the addition of H2O2, catalase, or chelating agents. Cu(II), Zn(II) or Mg(II) had no effect on ADR toxicity. ADR and iron chelates did not induce measurable amounts of DNA strand-breaks. These observations suggest a mechanism of ADR-induced cell killing that is enhanced by Fe chelates, but does not directly involve oxygen-derived free radicals.